A grand total of 150 random samples of fresh water fish (Tilapia nilotica), marine water fish (Mugil cephalus), and farm water fish (Tilapia nilotica) fish (50 of each) were collected from Sharkia governor during summer of 2014 to investigate the incidence of Vibrio spp. as well as studying the effect of heat treatments (frying and roasting). The obtained results revealed that incidence of Vibrio spp. in fresh water fish were 13 (26%)‚ the overall incidence in the samples was 4(8%) for V. vulnificus, and 2(4%), 2(4%), 2(4%), 2(4%) and 1(2%) for, V. mimicus, V. fluvialis, V. damsel, V. furnissi, and V. alginolyticus, respectively. In marine fish Vibrio spp. were 24(48%), the overall incidence in the samples was for V. parahaemolyticus 5(10%), V. vulnificus 4(8%), V. fluvialis 4 (8%), V. mimicus 7(14%), V. alginolyticus 2(4%), and V. damsel 2(4%). In farm water fish Vibrio spp. were 17(34%) while the overall incidence in the samples was V. parahaemolyticus 1(2%), V. vulnificus 3(6%), V. fluvialis 3(6%), V. mimicus 5(10%), V. alginolyticus 2(4%), and V. damsela 3(6%). Ten pieces of fish fillet (100g of each and 5 pieces for each treatment) were used to study the effect of frying with cotton seed oil (1900 C) for 10 minutes and roasting in oven at 1500C for 10 minutes after their inoculation with 106 cfu/g V. paraheamolyticus. After roasting and frying‚ the microbial counts of V. paraheamolyticus were decreased by 98.2% and 100%, respectively.
INTRODUCTION
ish is a nutrient-rich part of a healthful diet, and its consumption is associated with potential health benefits (Hibbeln et al.‚ 2007) Fish and their products are responsible for a substantial proportion of foodborne diseases worldwide pathogen such as Campylobacter, Salmonella, Vibrios, Listeria monocytogenes and Escherichia coli O157:H7 have been found to be responsible for major food borne outbreaks worldwide (Velusamy et al., 2010) . Vibrios are Gram-negative, rod-shaped bacteria that occur naturally in estuarine or marine environments. Infection is usually occur from exposure to seawater or consumption of raw or undercooked fish (Altekruse et al., 2000) . Vibriosis is characterized by diarrhea, primary septicemia, wound infections, or other extra-intestinal infections (Daniels et al., 2000) . Numerous studies have been conducted to determine the relationship between Vibrio spp. abundance and environmental factors such as temperature‚ salinity‚ nutrients and dissolved oxygen. As a result‚ these water quality characteristics can be used in a predictive manner to determine when these pathogens may be present (Gayatri‚ 2011) . Once consumers eat undercooked or F BENHA VETERINARY MEDICAL JOURNAL, VOL. 29, NO. 1:38-44, SEPTEMBER, 2015 contaminated fish, illness is inevitable (Rahimi et al., 2010) . The typical clinical symptoms of V. parahaemolyticus poisoning are acute dysentery and abdominal pain, accompanied by diarrhea, nausea, vomiting, fever, chills, and waterlike stools (Shimohata and Takahashi, 2010) . The feces of patients are mixed with mucus or blood, and their blood pressure decreases dreamily, leading to shock (Broberg et al., 2011) . V. parahaemolyticus is very sensitive to heat (killed at 47 0 -60 0 C) and to ionizing radiation, as well as to halogens (Adams and Moss, 2008) . Thermal processing is one of the most common methods for achieving safe convenience fish products with an extended shelf life. The aim of this study was to investigate the incidence of Vibrio spp. in marine fish, fresh water fish and farm water fish as well as studying the effect of heat treatments (frying and roasting) on it.
Material and methods:
Part I: Isolation of Vibrio species
Collection of the samples
A grand total of 150 random samples of marine (Mullet, Sea Bream, Altobar), fresh water (Tilapia nilotica) and farm water (Mullet and Tilapia) fish (50 of each) were collected from Sharkia governorate during summer of 2014. All samples were collected and transferred with a minimum of delay to the laboratory in ice box. All samples were subjected to the bacteriological examination.
Preparation of samples:
The scales and fins of the fish were removed, the skin was sterilized by alcohol and flamed by sterile spatula. The muscles above the lateral line were removed, five grams were taken under aseptic conditions to sterile homogenizer containing 45ml of sterile alkaline peptone water (3%Nacl and pH 8).
Screening of Vibrio spp.
It was done according to FDA (2004) was transferred aseptically into 10 ml sterile Alkaline Peptone Water plus 3% Na cl and followed by cultivating separately at 37 ͦ C for 24hrs in shaker incubator. After incubation V. parahaemolyticus was counted by using spread plate method (FDA, 2001) and then adjusted to ~ 10 6 CFU/ml (Shirazinejad and Ismail, 2010) with tube dilution method.
Fish fillet Samples
A total of 2 groups of fish fillet (5 pieces for each). All samples were washed in sterile distilled water and disinfected with alcohol.
Artificial Contamination of fish fillet
samples with V. parahaemolyticus Samples were dipped in 100ml Tryptic Soy Broth containing a 24hrs-old culture (with ~ 10 6 CFU/ml) (Shirazinejad and Ismail, 2010) and left for 30min. at room temperature to allow attachment. The contaminated samples were stored in sterile glass beakers covered with glass lids at ambient temperature (30±2°C). V. parahaemolyticus in the samples was enumerated to get the initial load before treatments was performed according to Terzi and Gucukoglu (2010) .
Heat treatment :( roasting and frying)
(Pearson and Tauber‚1984) Five pieces of contaminated fish fillet with known V. parahaemolyticus load (100g of each) were wrapped separately with aluminum foil then put into oven at 150 0 C for 10 minutes. Another five pieces were used to study the effect of frying with cotton seed oil (190 0 C) for 10 minutes. After roasting and frying ‚ the microbial counts of V. parahaemolyticus were done. The initial counts of control raw samples were also recorded and calculated.
Bacteriological Analysis
From each sample 10g were taken under aseptic conditions to sterile homogenizer containing 90ml peptone water (3%Nacl) then the contents were homogenized at 3000 rpm for 2.5 minutes The mixture was allowed to stand for 15 minutes at room temperature under aseptic conditions. The content of the flask were thoroughly mixed by shaking and 1ml was transferred into separated tubes each containing 9ml peptone water (3%Nacl)‚ from which tenfold serial dilutions up to 10 -6 were prepared. From the prepared sample 0.1 ml of each prepared serial dilutions were streaked over the surface of thiosulphate citrate bile sucrose agar plates (TCBS) and incubated at 37 ͦ C for 24hrs (Thatcher and Clark‚1978) . Rounded colonies 2-3mm in diameter ‚ with green and/or blue centers were recorded as V. parahaemolyticus.
RESULTS
Incidence of Vibrio spp. isolated from the examined samples of fish recorded in Table  ( 1) were 26% ‚48% and 43% for freshwater ‚ marine and farm water fish respectively. Incidence of Vibrio sp. in examined Freshwater Fish samples recorded in Table  ( 2) revealed that incidence in the samples was 1(2%) for V. alginolyticus and were 2(4%) for each of V. damsela‚ V. fluvialis ‚V. furnissi and V. mimicus and for V. vulnificus was 4(8%), while V. cholerae and V. parahaemolyticus failed to be detected biochemically. Incidence of Vibrio spp. in examined fish samples collected from marine water was illustrated in Table ( 3) which revealed that incidence in the samples were 2(4%) for each of V. alginolyticus and V. damsela, while, for V. vulnificus and V. fluvialis were 4 (8%) for each. For V. parahaemolyticus was 5 (10%) and for V. mimicus was 7 (14%), while, V. cholerae failed to be detected biochemically. The incidence of Vibrio spp. in examined Farm water Fish samples recorded in Table ( 4) revealed that incidence in the samples was 1(2%) for V. parahaemolyticus and was 2(4%) for V. alginolyticus and was 3 (6%) for each of V. damsela‚ V. fluvialis and V. vulnificus and was 5 (10%) for V. mimicus, while, V. cholerae and failed to be detected biochemically. The influence of cooking using oven and frying on the count of V. parahaemolyticus (1x10 6 ) inoculated into fish fillet samples are shown in Table (5) . Before cooking, the obtained results revealed that the count of V. parahaemolyticus was 105 cfu/g. After roasting, the maximum count was 3x10 3 cfu/g and the minimum count was 1x10 3 cfu/g with mean value of 1.8x10 3 ±3.3x10 2 . Therefore, the reduction percent in total count of V. parahaemolyticus was 98.2%. While after frying V. parahaemolyticus was completely destroyed and the reduction % was 100%. Raissy et al. (2013) who revealed that 29.3 % of the examined fish were Vibrio positive. This high incidence probably reflects the nature of Vibrio spp. which is known as a halophilic waterborne bacterium that commonly inhabits environmental water sources worldwide. The incidence of Vibrio spp. in examined farm water fish samples recorded in Table ( Ahmed and Naim (2005) who found that 58% of the total isolates were Vibrio spp. This may indicate bad management practices (inadequate nutrition, overcrowding and overfeeding) in fish farms which can cause stress to the fish being cultured and thus make them more susceptible to microbial infection. Aquaculture in Egypt remains a growing, vibrant and important production sector for high-protein animal food that is easily digestible and of high biological value. However, a major setback in aquaculture is the outbreak of diseases, especially those caused by Vibrio spp. which considered significant economic and public health problems. The influence of cooking using oven and frying on the count of V. parahaemolyticus (
) inoculated into fish fillet samples were shown in Table ( 
